MATERIAL AND METHODS
We carried out our sampling at the adjacencies of the BR-316 road between the cities of Canapi and Inajá (37°40'21"W and 9°5'55"S), at the borders between the states of Alagoas and Pernambuco, at an area of approximately 63 km (Fig. 1 ). This area is inserted among the caatinga eco-regions from Planalto da Borborema and Depressão Sertaneja Sentetrional. It is also adjacent to the Raso da Catarina region (VELOSO et al. 2002) .
utes, totaling 36 point counts in each season. During the point counts, conducted during the first three hours in the morning, sounds and visual records and counts of birds were marked at a 50 m fixed radius and at an unlimited radius (Adapted from HUTTO et al. 1986 ). We also conducted observations in random spots along the sampled road.
We grouped the recorded species into three categories according to habitat use, as follows: (IND) Independent: species associated only with open vegetation; (SMD) Semi-dependent: species occurring in mosaics formed in the contact areas between forests and open and semi-open vegetation; (DEP) Dependent: species found in forest habitats. Such classification was based on literature information (SILVA 1995 , STOTZ et al. 1996 , SILVA et al. 2003 . Nomenclature follows CBRO (2009) .
We calculated the relative abundance (average number of individuals/point X 100) and frequency of occurrence of each species from records obtained within a 50 m radius, as well as the frequency of occurrence of data from unlimited radius, as recommended in an evaluation of the caatinga by the first author and collaborators (H.F.P. de Araujo unpubl. data).
The total number of species observed at the point counts (Sobs) was represented by a rarefaction curve. The performance of this curve can help estimate the number of species that have not yet been observed in the study area (CHAZDON et al. 1998) . To make this estimate, we used the Chao2 and Jack 1 richness estimators, which have performed better in the caatinga (H.F.P. de Araujo unpubl. data). The rarefaction curve and estimated richness were calculated using the software EstimateS 7.5 (COLWELL 2005) .
Diversity measures and descriptive statistics were used to compare the avifauna and the percentage distribution of the categories of habitat use in the registered environments. Such environments were classified as: open caatinga (21 point Our sampling sites broadly correspond to two physiognomic landscapes. In the northern part of the road, on the mountains, the caatinga has open vegetation with shrubs and small trees, and some larger trees among them. In the surveyed central and southern parts of the road, we find open fields consisting of pastures and subsistence agricultural crops, with some shrub patches (Fig. 2) . These open caatinga areas have been altered by wood removal, trails, and the presence of animals such as goats.
Sampling took place in January and May 2008, during the dry and rainy seasons, respectively. We applied 72 point counts, 200 m apart from one another, each lasting 10 min- In order to compare the proportion of each bird species in each of the different environment sampled, we used the Shannon's diversity index estimate and 95% confidence intervals in each habitat. This estimate technique is based on sampling coverage and also includes species which were expected but not sampled (CHAO & SHEN 2003) . These calculations and the Shannon estimates were performed using the SPADE -Species Prediction and Diversity Estimation software program and 95% confidence intervals (CHAO & SHEN 2003 .
We compared the avifauna composition among different environments using the Jaccard's similarity index based on estimates, with abundance data. This index was modified from the classical Jaccard index by CHAO et al. (2005) . The latter have adapted the Jaccard index to deal with abundance data, and have developed algorithms to calculate similarities between two assemblies that also take into account species which were not sampled. To this procedure uses "singletons" (species represented by only one individual) and "doubletons" (species represented by exactly two individuals). All similarity analysis was performed using the SPADE software. The similarity matrix obtained was subjected to ordination analysis using multidimensional scaling (MDS).
RESULTS
Using point counts and unsystematic observations, we recorded 105 bird species distributed in 38 families. Tyrannidae, with 20 registered species, was the most ubiquitous family, followed closely by Emberizidae (nine species) and Columbidae (six species).
Using the systematic method of point counts, we counted 97 bird species, representing 93.2% of the total previously recorded for the area (Appendix 1). The rarefaction curve has shown that more, unrecorded species occur in the study area. However, a total species richness of about 120 (± 5) can be estimated with Chao2 and Jack 1 estimators (Fig. 3) .
The number of species observed in the rainy period represents 90.4% of the total number of species registered. In the dry season, by contrast, only 76.9% of the total number of species was found. The abundance curves of the species registered in the two seasons are shown in figure 4. Two species, Sturnella superciliaris (Bonaparte, 1850) and Pitangus sulphuratus (Linnaeus, 1766) , were amongst the five most abundant species only in the dry season. Zonotrichia capensis (Statius Muller, 1776) and Sicalis luteola (Sparrman, 1789) , by contrast, appeared among the five most abundant during the rainy season only.
We recorded 11 species with restricted distribution in Brazil, according to RIDGELY & TUDOR (1994) , SICK (1997) and RIDGELY et al. (2005) . Seven are typical species from the Brazilian Northeast: Caprimulgus hirundinaceus Spix, 1825 -typical species from the caatinga region, registered in northern Espírito Santo (RIBON 1995) ; Pseudoseisura cristata (Spix, 1824) -endemic species which has been separated from the old combination Pseudoseisura cristata unirufa, and which occurs in the Pantanal and in Bolivia (ZIMMER & WHITTAKER 2000) (Vieillot, 1819) . Two other species have a slightly wider distribution in the Brazilian central-eastern territory: Nystalus maculatus (Gmelin, 1788) and Cyanocorax cyanopogon (Wied, 1821) .
The areas from open caatinga have contributed with more than 42% of the observed species richness. In these areas, most species that are at least partially dependent on forest environments were also observed (Fig. 5) . The open fields, and shrub are inserted (Fig. 7) . As expected, the avifauna composition of the aquatic environments differed from those of all other habitats the most. 
DISCUSSION
The great number of species in Tyrannidae, Emberizidae and Columbidae had been previously observed in other communities in the caatinga by TELINO-JÚNIOR et al. (2005) and ROOS et al. (2006) . NASCIMENTO et al. (2000) and SANTOS (2004) also recorded the Tyrannidae and the Emberizidae among the three largest families in their surveys. However, the Thamnophilidae, Furnariidae, Trochilidae and Accipitridae in the first, and Thamnophilidae, Furnariidae in the second, were better represented than the Columbidae; in OLMOS et al. (2005) the Trochilidae was better represented than Emberizidae and Columbidae. In those examples, only in the Chapada do Araripe -Ceará (NASCIMENTO et al. 2000) and areas in Piauí (SANTOS 2004) a pattern for the best represented families that resembles the pattern found for the entire caatinga (SILVA et al. 2003) has been found. Thus, even though some species seem to occur only in certain areas and have restricted distribution, they are important representatives of the regional richness.
The estimated richness of 120 (+5) species is comparable to that found in previous surveys conducted in areas of the caatinga. Bird counts in protected areas, however, have revealed a higher richness of species, as follows: OLMOS (1993) registered 208 species in Serra da Capivara, Piauí; NASCIMENTO et al. (2000) registered 193 species in Chapada do Araripe; NASCIMENTO (2000) Species that varied considerably in abundance between the dry and rainy season, for instance S. superciliaris, P. sulphuratus, Z. capensis and S. luteola, are not known to be migratory. Their variation in abundance can be explained by changes in their spatial distribution between seasons. Some species may be found grouped in habitats where resources are concentrated during the dry period and spaced across the landscape in the rainy season, when resources and humidity are more widely available (SILVA et al. 2003 , OLMOS et al. 2005 . However, our results have revealed the importance of conducting systematic studies over a longer period of time in the caatinga in order to understand more fully the dynamics of frequency and abundance of bird species.
Our lack of knowledge about inter-tropical migrations and other smaller scale displacements makes it difficult for us to classify the species we found as migratory with broad displacements, or small seasonal migrants in the caatinga region (OLMOS et al. 2005 (Linnaeus, 1758) and the bay-winged Agelaioides fringillarius (Spix, 1824) were seen during the rainy season. Due to variations in their abundance and frequency in the area and in other caatinga areas (personal observations), we suggest that displacements in these two species are seasonal. -Volatinia jacarina (Linnaeus, 1766) varied in abundance and frequency, and were observed more often during the rainy season; therefore, we suggest that displacements of this species are seasonal, as mentioned by OLMOS et al. (2005) .
Other species registered only in one sampling period, for instance Patagioenas picazuro (Temminck, 1813) and Leptotila verreauxi Bonaparte, 1855, are more prone to local displacements to habitats where water and resources concentrate than to wider migrations (pers. obs.). The low richness or abundance of aquatic species in caatinga areas is most likely due to the scarcity of aquatic environments (OLMOS et al. 2005) . The open caatinga from the backwoods of Alagoas maintains greater bird diversity, with almost twice as many species as registered in open fields, or in the small shrub patches found in these fields. A more equitable distribution of the abundance curve of birds that occur in areas of open caatinga shows a greater heterogeneity in the community and supports the idea that this environment is the most diverse among the three evaluated. OLMOS et al. (2005) commented that some species which are endemic or almost endemic to the caatinga seem to benefit from anthropogenic habitats, where their populations are denser. They mention P. dominicana and A. fringillarius as examples. In our study area, P. dominicana was among the ten most abundant in the open fields and shrub patches, but was the 25 th in abundance in the open caatinga. Sporophila albogularis, which was more abundant in the open fields and shrub patches, had a similar abundance value as other most abundant species in the open caatinga. SANTOS (2004) demonstrated a clear difference in the composition of bird species between arboreal and shrub physiognomies in a caatinga area in the state of Piauí; OLMOS et al. (2005) registered species found only in arboreal formations or forests, and species which benefit from anthropogenic habitats in caatinga areas in the states of Pernambuco and Ceará; in this study, we observed a clear distinction among the studied habitats, even in the open fields which have been differently impacted by human occupation. These results do reinforce the need to conserve environments that include the typical caatinga vegetation, both for maintaining the ± diversity and the species which are endemic to these environments. The maintenance of vegetation patches in altered habitats may also help some species which occur in forest areas and do not thrive in areas as open fields used for pasture and agriculture.
The results of this study also suggest that researchers trying to evaluate species richness or similarities in the composition of the avifauna at a regional scale within a historical framework should take into consideration the fact that some places in the caatinga have been altered to the point that they longer harbor their original fauna.
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